Abstract. Let G be a connected graph and d(a, b) be the distance between the vertices a and b. A subset U = {u1, u2, · · · , u k } of the vertices is called a resolving set for G if for every two distinct vertices a,
metric dimension see [1, 2, 5, 7, 9, 10, 11, 12] . Generalized Petersen graph P (n, m) is an undirected graph having size 3m and order 2n. It is 3 connected graph which is 3 partite and has independence number 4. If U = {u 1 , u 2 , . . . , u k } is the ordered set of vertices of a graph G, then ξ th component of r(c|U ) is 0 ⇔ c = u ξ . Thus, in order to show that U is a resolving set it suffices to verify that r(a|U ) = r(b|U ) for each pair of distinct vertices a, b ∈ V (G)\U . The following property is very useful in order to calculate the dimension of a graph G. Lemma 1. Let U be a resolving set for a connected graph G and a, b ∈ V (G). If d(a, u) = d(b, u) for all vertices u ∈ V (G) \ {a, b}, then {a, β} ∩ U = ∅.
Slater [10] gave the idea of metric dimension in 1975. This concept was applied in chemistry in [3] , this invariant was applied to the navigation of robots in networks in [8] . The dimension of a path graph in a connected graph G is 1 but if G is a cycle C n with n ≥ 3 then dimension of G is 2.
2 P (n, 2) with Prism Graph Let us denote the inner vertices of G by a 1 , a 2 , . . . , a n , central vertices by b 1 , b 2 , . . . , b n and outer vertices by c 1 , c 2 , . . . , c n . We call the cycle induced by {a ξ : 1 ≤ ξ ≤ n}, the inner cycle, the vertices {b ξ : 1 ≤ ξ ≤ n}, the middle cycle and the vertices {c ξ : 1 ≤ ξ ≤ n} the outer cycle. We define
Proof. We will show that only three vertices appropriately chosen suffice to resolve all vertices. We have the following cases: Case 1: n ≡ 0(mod 4) For n = 4k with k > 1 and k ∈ Z + . In this case, {a 1 , a 2 , b 2k+1 } resolves V (G). Indeed, a 1 and a 2 distinguish the vertices in the inner cycle, middle cycle and outer cycle. To show that {a 1 , a 2 , b 2k+1 } resolves vertices of G, first we give representations of the vertices in G with respect to W . Representations of the inner cycle are
Representations of the middle cycle are
Representations of the outer cycle are
From the above discussion it follows that dim((G) = 4 in this case. Case 2: n ≡ 1(mod 4) For n = 4k + 1 with k ≥ 1 and k ∈ Z + . When n = 5 then W = {a 1 , a 2 , b 3 } is the resolving set for V (G). In V (G) the representations of the vertices are When n ≥ 13 then in this case, {a 1 , a 2 , b 2k+1 } resolves V (G). Indeed, a 1 and a 2 distinguish the vertices in the inner cycle, inner pendent cycle, outer pendent cycle and outer cycle. To show that {a 1 , a 2 , b 2k+1 } resolves vertices of G, first we give representations of the vertices in G with respect to W . Representations of the inner cycle are
Representations of the outer pendent cycle are
From the above discussion it follows that dim((G) = 4 in this case. Case 3: n ≡ 2(mod 4) For n = 4k + 2 with k ≥ 1 and k ∈ Z + . In this case, {a 1 , a 2 , b 2k+2 } resolves V (G). Indeed, a 1 and a 2 distinguish the vertices in the inner cycle, inner pendent cycle, outer pendent cycle and outer cycle. To show that {a 1 , a 2 , b 2k+2 } resolves vertices of G, first we give representations of the vertices in G with respect to W . Representations of the inner cycle are
From the above discussion it follows that dim((G) = 4 in this case. ) = (3, 3, 4, 3), r(b 10 |W ) = (2, 3, 3, 4) , r(b 11 |W ) = (2, 2, 3, 5), r(c 1 |W ) = (2, 3, 3, 6 ), r(c 2 |W ) = (3, 2, 3, 5), r(c 3 |W ) = (3, 3, 2, 4) , r(c 4 |W ) = (4, 3, 3, 3) , r(c 5 |W ) = (4, 4, 3, 2) , r(c 6 |W ) = (5, 4, 4, 1) , r(c 7 |W ) = (5, 5, 4, 2), r(c 8 |W ) = (4, 5, 5, 3), r(c 9 |W ) = (4, 4, 5, 4), r(c 10 |W ) = (3, 4, 4, 5) and r(c 11 |W ) = (3, 3, 4, 6 ). When n ≥ 15 then in this case, {a 1 , a 2 , b 2k+2 } resolves V (G). Indeed, a 1 and a 2 distinguish the vertices in the inner cycle, inner pendent cycle, outer pendent cycle and outer cycle. To show that {a 1 , a 2 , b 2k+2 } resolves vertices of G, first we give representations of the vertices in G with respect to W .
Representations of the inner cycle are
From the above discussion it follows that dim((G) = 4 in this case.
Relation between β(G) andβ(G)
In this section we prove that fault-tolerant metric dimension is bounded by a function of metric dimension (independent of the graph). 
Conclusion
The concept of resolving set and that of metric dimension is defined in monograph. Graphs are special examples of metric spaces with their intrinsic path metric. In this paper the metric dimension of the G, graph has been studied and proved that graph has a constant metric dimension 3.
